Hpyloni is acid sensitive and protein production is inhibited by low pH was examined.
Methods-H pyloni or its soluble enzymes were incubated buffered or unbuffered at a pH ranging from 2-7 in the presence of 5 mM urea for 30 minutes. After exposure, urease and catalase activities of whole cells, supernatants, and soluble enzyme preparations were measured at pH [6] [7] [8] [25] [26] [27] [28] [29] [30] Keywords: Helicobacterpylori, pH, urease, catalase.
Helicobacterpylori causes chronic active gastritis, and is closely associated with the development of peptic ulcer disease.' 2 The bacterium exclusively colonises gastric mucosa including areas with and without acid secretion. In vivo and in vitro, H pylori produces large quantities of urease,36 which converts urea into ammonium permitting neutralisation of gastric acid.7 Native urease of Hpylori has a molecular mass of approximately 550 kilodalton (kDa) and is a nickel containing protein consisting of six copies each of two subunits (UreA-30 kDa and UreB-62 kDa) in a one:one molar ratio.R 9 The low Michaelis constant (K1m) of H pylori urease permits this enzyme to be catalytically efficient even at low urea concentrations. 8 
Antiserum
Polyclonal antisera were raised against the small (UreA) and large (UreB) subunits of the H pyloni urease in rabbits using purified urease subunits as previously described. 28 For immunoprecipitation of catalase, polyclonal goat antiserum against H pylori catalase was used. The specificity of the antisera was confirmed by western blot. Pre-immune sera were used as controls. Figure 4 , incubation in unbuffered HCI or phosphate buffer of pH 6 or 7 did not of whole affect urease or catalase production. Urease iinutes in and catalase represented approximately 10% )f various and 1% respectively, of newly synthesised ;e activity protein in unbuffered HC1 (pH 2-5) and g protein. phosphate or citrate buffer (pH 6-7). In s decom-contrast, incubation in citrate buffer, pH 2-5 rotein. All significantly inhibited nascent synthesis of mined at urease and catalase.
Ls reduced
To control for any loss of newly synthesised wri cells in enzyme by release into the supematant, ncubation immunoprecipitation of urease and catalase Ins, urease was also performed using the supematant.
samples Although comparatively more urease and phosphate catalase was found in the supematant at low pH in citrate buffer, the total amount of n Hpylori precipitated counts at pH 2, 3, 4 and 5 in at pH 2. citrate buffer was lower than 10% compared for urease with the counts at pH 6 or 7. Thus, the reduced amount of precipitated urease or catalase from the cells at low pH was not due to a loss of proteins into the supematant.
Urease and catalase stability
Phosphate The affected by exposure to pH 2 in HC1. Thus, exposed urease is not resistant to the effects of low pH unless it is cell associated or cytoplasmic, while catalase is relatively more JL resistant. 6 7 in HCI, Discussion ICI at
The natural environment of H pylori is atpH [2] [3] [4] [5] [6] [7] the human gastric mucosa. The bacterium is a. Cels were ere usually found beneath the mucus layer in an iskerplots.
area where the pH approaches neutrality. " box Nevertheless, it could be assumed that Hpylori s and might be exposed suddenly for short periods to lower pH values either during disruption of Citrate buffer H seconds, we hypothesised that urease is conPhosphate stitutively produced. As ammonia.
The effect of pH on the enzymes was examined at three levels: (a) the effect on the enzyme activity when crude cytosolic enzyme preparations were exposed directly to low pH; (b) the effect on intracellular enzyme activity when intact Hpyloni cells were exposed to such conditions; and (c) the effect on the synthesis of nascent enzyme during exposure of intact Hpylori cells to various pH levels.
The results of this study supports the initial hypothesis. As also shown by others,3' prolonged exposure to low pH reduces viability. Furthermore, exposure of H pylori to low pH decreases protein synthesis, including urease and catalase. Exposure to low pH also abolishes activity of free and cellular urease. The detrimental effect of low pH depends on the duration of exposure and acid concentration. However, the inhibition of protein production seems to be reversible because viability was not affected by exposure to pH 3, 4, or 5. Free catalase seemed to be more stable than urease when exposed directly to low pH; only exposure to pH 2 reduced catalase activity significantly.
Intracellular enzyme activity is defined by the sum of the rates of new synthesis, degradation, and release. Low pH inhibited production of both urease and catalase. Thus, intracellular enzyme activity measured after acid exposure was due to preformed enzyme. After exposure to citrate buffer at pH 2, bacterial viability and activities of both enzymes were considerably reduced. Under this condition, many bacterial cells were lysed and the released enzyme was inactivated by the low pH as shown in the experiments where free enzymes were exposed to low pH. The most interesting events occurred after exposure to pH 3. Here, viability was not significantly decreased, and catalase activity was only mildly decreased. As only intracellular urease activity was reduced, it could be assumed that the intracellular pH was reduced to a level where the intracellular enzyme was inactivated. As shown in the experiments with free enzyme, this presumably occurs below a pH of 5. After exposure of the H pyloni cells to citrate buffer of pH 4, intracellular urease remained active whereas free enzyme was destroyed showing 
